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Thermogravimetric analysis for 1-tol.tol, 1-pxyl and 1-mxyl
Thermogravimetric analyses were conducted using a Perkin-Elmer Pyris1 TGA model thermogravimetric analyser. Samples were heated from 30 to 400 ˚C at 5 ˚C min -1 , under a nitrogen atmosphere.
[Ag4(O2C(CF2)2CF3)4(phenazine)2(toluene)]·2(toluene), 1-tol.tol.
Mass loss begins immediately at room temperature or the first measurement temperature. Figure S2 shows a typical TGA trace. The initial mass loss in this measurement is 11.4%, but the value varied between repeat runs (range approx. 11-14%). This mass loss is consistent with the loss of toluene (expected mass loss 14.4%) assuming some toluene is lost prior to the start of measurements, and is consistent with the facile toluene loss observed during other measurements. A further mass loss, with onset at around 240 °C, consistently, corresponds to removal of remaining organic material silver (I) oxide (expected final mass 24.9%; observed final mass 23.8%).
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Figure S2. Thermogravimetric analysis trace and expected mass contribution table for 1-tol.tol.
[Ag2(O2C(CF2)2CF3)2(phenazine)(p-xylene)], 1-pxyl.
The TGA trace for 1-pxyl is shown in Figure S3 . The initial observed mass loss of 11. 4% (10.8/95.0) with onset at 74 °C corresponds well to loss of p-xylene (expected 11.5%). A further mass loss, with onset at around 280 °C consistently, corresponds to removal of remaining organic material silver (I) oxide (expected final mass 24.9%; observed final mass 23.4%). Figure S3 . Thermogravimetric analysis trace and expected mass contribution table for 1-pxyl.
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parameters of each structure). Rietveld refinement converged to Rwp = 11.786, Rwp' = 28 .372 ( Figure   S9 ). The relative phase amounts were found to be 24.5 (3) % of 1-tol.tol and 75.5 (3) % of 2b. Pattern 6, sample returned to 298 K. The unit cell for 2b was used as the starting point for a singlephase Pawley refinement, S4 using 389 parameters (6 background, 1 zero error, 5 profile, 6 cell, 371 reflections), resulting in final indices of fit Rwp = 4.563, Rwp' = 11.135. The starting model used for the Rietveld refinement, S6 conducted using TOPAS, was the single-crystal structure of 2b. Refinement S10 employed 26 parameters (6 background, 1 zero error, 5 profile, 6 anisotropic line broadening, 6 cell, 1 scale, 1 global scale factor for thermal parameters). Rietveld refinement converged to Rwp = 6.420, Rwp' = 16.437( Figure S11 ) . In situ heating study on 1-pxyl:
The yellow microcrystalline sample was loaded into a 0.7 mm borosilicate capillary, and the capillary end cut to allow exit of evolving vapour. The sample was heated with a co-axial stream of dry nitrogen gas using an Oxford Cryosystems Cryostream device. X-ray diffraction data were collected ( = 0.826136(2) Å) at beamline I11 at Diamond Light Source, S1,S2 equipped with a wide angle (90 °) PSD detector comprising 18 Mythen-2 modules. At each interval, as indicated below, a pair of scans was conducted, related by a 0.25 ° detector offset to account for gaps between detector modules. The resulting patterns were summed to give the final pattern for structural analysis. These powder patterns were analysed using the TOPAS program. S3 S11 Figure S12 . Observed (green) and calculated (red) profiles and difference plot [Iobs-Icalc] 
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The starting models used for the Rietveld refinement, S6 conducted using TOPAS, included the singlecrystal structures of 1-pxyl, 2a and 2b. Refinement employed 40 parameters (8 background, 1 zero error, 13 profile, 14 cell, 1 scale, 3 global scale factors for thermal parameters of each structure).
Rietveld refinement converged to Rwp = 11.587, Rwp' = 26.255 ( Figure S14 ). The refinement found the material to contain 1-pxyl 20.9 (1) %, 2a 72.7 (2) % and 2b 6.4 (1) %. Rietveld refinement converged to Rwp = 11.590, Rwp' = 26.322 ( Figure S15 ) . The refinement found the material to contain 1-pxyl 1.2 (1) %, 2a 81.4 (3) % and 2b 17.5 (2) %. In situ heating study on 1-mxyl:
The yellow microcrystalline sample was loaded into a 0.7 mm borosilicate capillary, and the capillary end cut to allow exit of evolving vapour. The sample was heated with a co-axial stream of dry nitrogen gas using an Oxford Cryosystems Cryostream device. X-ray diffraction data were collected ( = 0.826136(2) Å) at beamline I11 at Diamond Light Source, S1,S2 equipped with a wide angle (90 °) PSD detector comprising 18 Mythen-2 modules. At each interval, as indicated below, a pair of scans was conducted, related by a 0.25 ° detector offset to account for gaps between detector modules. The resulting patterns were summed to give the final patterns for structural analysis ( Figure S18 ). These powder patterns were analysed using the TOPAS program. S3 Multi-phase Pawley refinement for each of the patterns during the in situ was conducted, but full Rietveld refinement was not possible. Thus, the relative composition of each component could not be determined quantitatively. and 2b, crystal structures of which were already established from single-crystal X-ray diffraction. The unit cells for these crystal structures were used as the starting point for a mixed-phase Pawley S15 refinement, S4 using 2724 parameters (11 background, 1 zero error, 13 profile, 14 cell, 2685 reflections). Pawley refinement converged to Rwp = 2.472, Rwp' = 4.130 ( Figure S19 ). Pattern 2, 1 min @ 373 K. As for pattern 1, the unit cells for 1-mxyl, 2a and 2b were used as the starting point for a mixed-phase Pawley refinement, S4 using 3933 parameters (7 background, 1 zero error, 13 profile, 14 cell, 3898 reflections). Pawley refinement converged to Rwp = 2.455, Rwp ' = 6.196 ( Figure S21 ). Figure S17 , shown here in red) and 1-mxyl (pattern that shown in Figure S23 , shown here in blue). Reflections are labelled appropriately.
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Phase-purity of / guest loss by 1-tol-pxyl.tol.pxyl. The yellow microcrystalline 1-tol-pxyl.tol.pxyl was dried in air for 30 minutes and loaded into a 0.7 mm borosilicate capillary. X-ray diffraction data were collected ( = 0.826136(2) Å) at beamline I11 at Diamond Light Source, S1,S2 equipped with a wide angle (90 °) PSD detector comprising 18 Mythen-2 modules. A pair of scans was conducted at room S18 temperature, related by a 0.25 ° detector offset to account for gaps between detector modules. The resulting patterns were summed to give the final pattern for structural analysis. The powder pattern was indexed using the TOPAS program. S3 Although some peaks indexed matched those corresponding to the known phases 1-tol-pxyl.tol.pxyl and 2b, other peaks which could not be matched to any of the other known phases described in this paper were present. A Pawley refinement ( Figure S25 
Phase identification by X-ray powder diffraction from ex situ vapour exposure experiments
Phase identification: 1-tol.tol exposed to o-xylene vapour. The yellow microcrystalline product was loaded into a 0.5 mm borosilicate capillary. X-ray diffraction data were collected ( = 0.3997939(15) Å) at station ID31 at the European Synchrotron Radiation Facility, S5 using a 9-channel multi-crystal analyser crystal (MAC) detector. All data were collected at room temperature. The powder pattern was indexed using the TOPAS program. S3 The pattern was compared with calculated X-ray powder patterns for polymorphs 2a and 2b already established from single-crystal X-ray diffraction. The unit cell parameters of these compounds were used as the starting point for a mixed- 
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Phase identification: 1-tol.tol exposed to p-xylene vapour. The yellow microcrystalline product was loaded into a 0.5 mm borosilicate capillary. X-ray diffraction data were collected ( = 0.3997939(15) Å) at station ID31 at the European Synchrotron Radiation Facility, S5 using a 9-channel multi-crystal analyser crystal (MAC) detector. All data were collected at room temperature. The powder pattern was indexed using the TOPAS program. S3 The pattern was compared with calculated X-ray powder patterns for polymorphs 2a and 2b and the p-xylene-containing structure 1-pxyl, already established from single-crystal X-ray diffraction. The unit cell parameters of these three materials were used as a starting point for a mixed-phase Pawley refinement S4 (Figure S28 Phase identification: 2b exposed to methanol vapour. The yellow microcrystalline product was loaded into a 0.5 mm borosilicate capillary. X-ray diffraction data were collected ( = 1.5406 Å) at University of Sheffield, Department of Materials Science on a STOE STADI P CuK  . Data were collected on a PSD detector with a single scan (5 < 2< 40 °) at a scan rate of 0.067 ° min -1 , using a rotating capillary. The powder pattern was indexed using the TOPAS program. 3 The pattern was compared with calculated X-ray powder patterns for polymorphs 2a and 2b, already established from singlecrystal X-ray diffraction. The unit cell parameters for these compounds were used as a starting point for a mixed-phase Pawley refinement, S4 employing 795 parameters (6 background, 1 zero error, 9 profile, 10 cell, 769 reflections), resulting in final indices of fit Rwp = 3.095, Rwp' = 9.023. The starting S21 models used for the mixed-phase Rietveld refinement, S6 conducted using TOPAS, were the singlecrystal structures of 2a and 2b. The model for the structure was refined using one global isotropic thermal parameter. The sample was found to contain 34.3 (3) % 2a and 65.7 (3) % 2b by Rietveld fitting ( Figure S29 ), using 28 parameters (6 background, 1 zero error, 9 profile, 10 cell, 1 scale, 1 global scale factor for thermal parameters). Rietveld refinement converged to Rwp = 6.111, Rwp' = 20.839. Phase identification: 2b exposed to ethanol vapour. The yellow microcrystalline product was loaded into a 0.5 mm borosilicate capillary. X-ray diffraction data were collected ( = 1.5406 Å) at University of Sheffield, Department of Materials Science on a STOE STADI P CuK  . Data were collected on a PSD detector with a single scan (5 < 2< 40 °) at a scan rate of 0.067 ° min -1 , using a rotating capillary. The powder pattern was indexed using the TOPAS program. S3 The pattern was compared with calculated X-ray powder patterns for polymorphs 2a and 2b, already established from singlecrystal X-ray diffraction. The unit cell parameters for these compounds were used as a starting point for a mixed-phase Pawley refinement, S4 employing 723 parameters (6 background, 1 zero error, 9 profile, 10 cell, 697 reflections), and resulting in final indices of fit Rwp = 3.431, Rwp' = 9.880. The starting models used for the mixed-phase Rietveld refinement, S6 conducted using TOPAS, were the single-crystal structures of 2a and 2b. The model for the structure was refined using one global isotropic thermal parameter. The sample was found to contain 38.0 (2) % 2a and 62.0 (3) % 2b by Rietveld fitting (Figure S30 ), using 28 parameters (6 background, 1 zero error, 9 profile, 10 cell, 1 scale, 1 global scale factor for thermal parameters). Rietveld refinement converged to Rwp = 6.256, Rwp' = 20.292. 2a: [a = 27.714 (6) Phase identification: 2b exposed to 2-propanol vapour. The yellow microcrystalline product was loaded into a 0.5 mm borosilicate capillary. X-ray diffraction data were collected ( = 1.5406 Å) at University of Sheffield, Department of Materials Science on a STOE STADI P CuK  . Data were collected on a PSD detector with a single scan (5 < 2< 40 °) at a scan rate of 0.067 ° min -1 , using a rotating capillary. The powder pattern was indexed using the TOPAS program. 3 The pattern was compared with calculated X-ray powder patterns for polymorphs 2a and 2b, already established from singlecrystal X-ray diffraction. The unit cell parameters for these compounds were used as a starting point for a mixed-phase Pawley refinement, S4 employing 810 parameters (6 background, 1 zero error, 9 profile, 10 cell, 784 reflections), and resulting in final indices of fit Rwp = 3.019, Rwp' = 10.366. The starting models used for the mixed-phase Rietveld refinement, S6 conducted using TOPAS, were the single-crystal structures of 2a and 2b. The model for the structure was refined using one global isotropic thermal parameter. The sample was found to contain 26. Phase identification: 1-tol.tol exposed to ethanol vapour. The yellow microcrystalline product was loaded into a 0.5 mm borosilicate capillary. X-ray diffraction data were collected ( = 0.82562(1) Å) at beamline I11 at Diamond Light Source, S1,S2 equipped with a wide angle (90 °) PSD detector comprising 18 Mythen-2 modules. A pair of scans was conducted at room temperature, related by a 0.25 ° detector offset to account for gaps between detector modules. The resulting patterns were summed to give the final pattern for structural analysis. All data were collected at room temperature. The powder pattern was indexed using the TOPAS program. S3 The patern was compared with calculated X-ray powder patterns for polymorphs 2a and 2b already established from single-crystal X-ray diffraction. The unit cell parameters of 2b, the only phase clearly present, were used as a starting point for Pawley 
Phase identification by X-ray powder diffraction following grinding experiments
Phase identification: 2a after dry grinding. The yellow microcrystalline product was loaded into a 0.7 mm borosilicate capillary. X-ray diffraction data were collected ( = 0.400021(9) Å) at station ID31 at the European Synchrotron Radiation Facility, S5 using a 9-channel multi-crystal analyser crystal (MAC) detector. All data were collected at room temperature. The powder pattern was indexed using the TOPAS program, S3 to a unit cell closely matching that of polymorph 2a. This unit cell was used as the starting point for a Pawley refinement S4 ( Figure S33 Phase identification, 2a after liquid-assisted grinding with acetone. The yellow microcrystalline product was loaded into a 0.7 mm borosilicate capillary. X-ray diffraction data were collected ( = 0.400021(9) Å) at station ID31 at the European Synchrotron Radiation Facility, S5 using a 9-channel multi-crystal analyser crystal (MAC) detector. All data were collected at room temperature. The powder pattern was indexed using the TOPAS program, S3 to a unit cell closely matching that of polymorph 2a. This unit cell was used as the starting point for a Pawley refinement S4 ( Figure S34 
